Hygienic behaviour, an intranidal task performed by middle-aged worker bees is an important behavioural mechanism of resistance to disease and to attack by Varroa destructor, an ectoparasitic mite. We studied the effect of a colony's genotypic composition on the expression of this behaviour among worker bees by creating normal age-structured colonies with different proportions of bees belonging to hygienic and nonhygienic lines. We established four colonies with 0, 25, 50 or 100% of worker bees belonging to the hygienic line. Analyses of the behaviour of hygienic bees in these colonies indicated that the performance of hygienic behaviour depended on the proportion of hygienic bees in the colony. Hygienic bees in the 25% hygienic colony performed the behaviour well beyond middle age and were more persistent at the task compared with bees from the same genetic line in the other colonies. However, the colony with all worker bees from the hygienic line was more efficient in achieving the task despite a lack of persistence. We also observed that in the colony with 50 and 100% hygienic bees, the behaviour was partitioned into subtasks, and some bees performed the subtask of uncapping cells at higher frequencies than the subtask of removing cell contents. These results suggest that a colony's genotypic composition influences the performance and partitioning of hygienic behaviour. We propose that the performance of hygienic behaviour and its partitioning into subtasks could be determined by response thresholds of individual worker bees and that the rate of behavioural ontogeny may be controlled by the demand for specific tasks.
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The dominant feature of insect societies is that of individual workers performing behavioural acts repeatedly and nonrandomly. As a result, colony organization and worker allocation, are important themes of behavioural studies of social insects (Wilson 1971; Oster & Wilson 1978; Gordon 1996) . Insect societies show organization at two levels: the individual level, with a worker performing an array of activities; and the colony level, characterized by complex interactions among the individual colony members (Calderone & Page 1991). The behavioural profile of workers in a colony is determined by their collective activity, both with respect to the relative frequencies with which they perform various tasks and the social organization within which those tasks are performed.
Studies of division of labour in the honeybee Apis mellifera have demonstrated that workers switch tasks as they age, a phenomenon known as age polyethism (Lindauer 1953a, b; Wilson 1971; Seeley 1982 Seeley , 1995 Winston 1987; Page & Robinson 1991; Robinson 1992; Calderone 1998) . Age polyethism in social insect colonies is a highly flexible system, reflecting the ability of workers to respond constantly to changing needs determined by factors within and outside the colony (Robinson 1992). Factors influencing this flexibility include changing hormonal levels (Robinson et al. 1994 ), genotypic variability for task performance (Rothenbuhler 1964; Calderone & Page 1988 , 1991 , 1992 Frumhoff & Baker 1988; Robinson & Page 1988 , 1989 Rothenbuhler & Page 1989; Breed et al. 1990 ), response thresholds of workers to task stimulus (Page 1997; Page et al. 1998; Theraulaz et al. 1998; Pankiw & Page 2000) and the demand for task performance (Tofts & Franks 1992; Franks & Tofts 1994) .
A classic study of animal behaviour involves the behavioural genetics of hygienic behaviour by workers of the honeybee A. mellifera (Rothenbuhler 1964; reviewed in Spivak & Gilliam 1998a) . Rothenbuhler (1964) reported that worker bees from a line (Brown line) resistant to American foulbrood (a bacterial disease of honeybee larvae), uncapped cells containing diseased brood and removed the brood from the nest, eliminating the
